Single nucleotide polymorphisms in the transcobalamin gene: relationship with transcobalamin concentrations and risk for neural tube defects.
Homocysteine levels are elevated in mothers of neural tube defect (NTD) children, which may be due to a disturbed folate or vitamin B12 metabolism. Vitamin B12 is transported to the tissues by transcobalamin (TC). We previously showed that a low holo-TC/total-TC ratio is a risk factor for NTD, possibly due to an impaired binding of vitamin B12 to TC. The coding region of the TC gene of 12 individuals was analysed for genetic variations responsible for a disturbed vitamin B12 binding. The influence of the genetic variations observed on total-TC, holo-TC, holo-TC/total-TC, erythrocyte vitamin B12, plasma homocysteine concentrations and risk for NTD was explored in 42 mothers of a child with NTD and in 73 female controls. Direct sequencing analyses revealed five single nucleotide polymorphisms (SNPs). Three SNPs affected total-TC concentrations, whereas two SNPs seem to affect the binding of vitamin B12. None of the genotypes defined by the SNPs had a significant effect on homocysteine levels, or was associated with an increased NTD risk. Among the five SNPs observed only P259R could partly explain the reduced proportion of vitamin B12 bound to TC, which has been associated with an increased risk for having a child with NTD. Some of the variants studied affected total-TC and holo-TC/total-TC ratio but a larger study population is required to elucidate whether these SNPs influence delivery of vitamin B12 to the tissue, influence homocysteine levels and whether they are associated with an increased NTD risk.